Osteoblast behaviour on HA/PE composite surfaces with different HA volumes.
A hydroxyapatite (HA) reinforced polyethylene (PE) composite (designated HAPEX), with high mechanical specification and a bioactive HA phase, has been optimised as a bone analogue material. Manufacturing conditions and machining of the materials were carefully controlled to give a reproducible material surface roughness with minimal batch variation. The effect of surface composition was examined in vitro using primary human osteoblasts (HOB). HOBs were cultured in direct contact with the test materials containing 20% and 40% vol. HA. The results showed that 40% HA/PE enhanced cellular activity by increasing proliferation rate and differentiation compared to the 20% vol. HA composite. The cytoskeletal organisation of the cells was also examined and HOBs cultured on 40% HA/PE were flatter and had an enhanced rate of cytoskeletal organisation and an increase in focal contact points compared to the 20% HA/PE.